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Benefits of integrated storage with automatic tiering
for home and mail services

Abstract: Information Technology Center, The University of Tokyo currently provides Educational Cam-
puswide Computing System 2012 (ECCS2012), which was launched in March 2012, to 60,000 users at our
university. ECCS2012 includes two network file services: (1) a file service to 1,300+ iMacs for 40,000 users
(home directory service), and (2) mail servers for 60,000 users (mail service). In our prior system, ECCS2008,
these services could not share free spaces of their drives because of their completely separated storages. The
home directory service had a performance problem at a peak time of disk access

In ECCS2012, EMC Symmetrix VMAX, a single, high-end storage with automatic tiering of SSD/FC/SATA,
resolved the problems above. It locates frequently accessed data to faster drives and enables us to get better
balance between costs and I/O performance. We have measured the response time and collected the statistics
for three months. We have also simulated a single tier, the same size array of FC drives in order to show that
the multiple tiers of drives have better performance in the response time and show that the average response
time are reduced to 0.76 times approximately.

Keywords: Unified storage, automatic tiering, response time, educational computer system.
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Fig. 1 Storages of ECCS2008.
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Fig. 2 Details of Symmetrix VMAX.
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Fig. 3 Write ratio from mail servers.
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# 1 Read/Write DGR
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Fig. 8 Visualization of outputs by SymmMerge for FC-only

configurations.
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Fig. 9 Detailed response time of Read operations of each drive.
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Table 3 Response time of the whole workload.

Tl IOPS FAST VP FsE 1 (FC 15,000rpm) | #4K 2 (FC 10,000rpm)
VARV A GEHRRE | VAR 2 AFHERE | LARY R SEHEEE

ReadHit+SeqRead | 4,311 2 8,622 2 8,622 2 8,622
ReadMiss 3,307 7.3 24,141 12 39,684 24.3 80,360
Write 8,057 2 16,114 2 16,114 2 16,114
Total 15,675 — 48,877 — 64,420 — 105,096
L ARV A A L 3.12 4.11 6.70

I 1 1.32 2.15
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